
PHYSICS

BOOKS - DC PANDEY PHYSICS

(HINGLISH)

SOUND WAVES

Example

1. Corresponding to displacement equation, 

  y = A sin(kx + ωt)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ZyuOaUdzzPPy


of a longitudinal wave make its pressure and

density wave also. Bulk modulus of the

medium is  and density is .

Watch Video Solution

B p

2. (a) what is the displacemant amplitude for a

sound wave having a frequency of  and

a pressure amplitude of  pa? (b) The

displacement amplitude of a sound wave of

frequency  is  m. what is the

pressure amplitude of this wave ? speed of

100Hz

10

300Hz 10− 7

https://dl.doubtnut.com/l/_ZyuOaUdzzPPy
https://dl.doubtnut.com/l/_mjfJdRu5ja1J


sound in airb is  ml s and density of a ir is

.

Watch Video Solution

340

1.29kg/m3

3. Calculate the speed of longitudinal waves in

the following gases at  and 

  

(a) oxygen for which the bulk modulus is

 pa and density is  . 

(b) helium for which the bulk modulus is

 pa and density is  .

0∘C

1atm( = 105pa) :

1.41 × 105 1.43kg/m3

1.7 × 105 0.18kg/m3

https://dl.doubtnut.com/l/_mjfJdRu5ja1J
https://dl.doubtnut.com/l/_NyNywQ3DtHZl


Watch Video Solution

4. Find speed of sound in hydrogen gas at 

. Ratio  for  is  . Gas constant 

 .

Watch Video Solution

27∘

Cp /CV H2 1.4

R = 8.31J /mol − K

5. At what temperature will the speed of

sound in hydrogen be the same aas in oxygen

at  ? Molar Masses of oxygen and

hydrogen are in the ratio  .

100∘

16: 1

https://dl.doubtnut.com/l/_NyNywQ3DtHZl
https://dl.doubtnut.com/l/_5WOaD8llh0hr
https://dl.doubtnut.com/l/_cNoic3278z5q


Watch Video Solution

6. For a person with normal hearing, the

faintest sound that can be at a frequency of

 has pressure amplitude of about

 Pa . Calculate the corresponding

intensity in  . Take speed of sound in

air as  and density of air  .

Watch Video Solution

400Hz

6.0 × 10− 5

W /m2

344m/s 1.2kg/m3

https://dl.doubtnut.com/l/_cNoic3278z5q
https://dl.doubtnut.com/l/_cES4HDEOgVyN


7. Find intersity of sound in  if its intensity

in  is .

Watch Video Solution

dB

Wa/m2 10− 10

8. A point source of sound emits a constant

power with intensity inversely proportinal to

the square of the distance from the source . By

how many decible does the sound intensity

level drops when you move from point  to P1

https://dl.doubtnut.com/l/_IfjgY0Nme2jf
https://dl.doubtnut.com/l/_0tgFT2Lv5CjQ


 ? Distance of  from the source is two

times the distance of source from  .

Watch Video Solution

P2 P2

P1

9. Two sound sources  and  emit pure

sinussoidal waves in phase . If the speed of

sound is  , then 

  

S1 S2

350m/s

https://dl.doubtnut.com/l/_0tgFT2Lv5CjQ
https://dl.doubtnut.com/l/_vlnsRjNsVb5k


(a) for what frequencies does constructive

interference occur at point  ?  

(b) for what frequencies does destructive

interference occur at point  ?

Watch Video Solution

P

P

10. Third overtone of a closed organ pipe is in

unison with fourth harmonic of an open organ

pipi . Find the ratio of the lengths of the pipes.

Watch Video Solution

https://dl.doubtnut.com/l/_vlnsRjNsVb5k
https://dl.doubtnut.com/l/_LDufhlwWsZta
https://dl.doubtnut.com/l/_6PKv5sW4lZCN


11. An open organ pipe has a fundamental

frequency of  . The �rst overtone of a

closed organ pipe has the same frequency as

the �rst overtone of this open pipe . How long

is each pipe ? (Speed of sound in air = 

)

Watch Video Solution

300HZ

330m/s

12. A cylindrical tube, open at both ends, has a

fundamental frequency  in air . The tube is

dipped vertically in water so that half of its

f

https://dl.doubtnut.com/l/_6PKv5sW4lZCN
https://dl.doubtnut.com/l/_t383x0WCAn8l


length is in water. The fundamental frequency

of the air column is now 

(a)   

(b)   

(C )  

(d) 

Watch Video Solution

f /2

3f /4

f

2f

13. A closed organ pipe of length  and an

open organ pipe contain gass of densities 

and , respectively. The compressibility of

L

ρ1

ρ2

https://dl.doubtnut.com/l/_t383x0WCAn8l
https://dl.doubtnut.com/l/_1lcBEDBPyfDM


gass are equal in both the pipes. Both the

pipes are vibrating in their �rst overtone with

same frequency . The length of the open

orange pipe is 

(a)   

  

(c )   

(d) 

Watch Video Solution

L

3
4l

3

√
4l

3

ρ1

ρ2

√
4l
3

ρ2

ρ1

https://dl.doubtnut.com/l/_1lcBEDBPyfDM


14. Two tuning forks  and  produce  beats

per second. Frequency of  is  . When 

 is slightly loaded with wax, beat frequency

decreases . Find original frequency of  .

Watch Video Solution

A B 6

A 300HZ

B

B

15. The string of a violin a note of  at its

correct tension . The string is bit taut and

produces  beats per second with a tuning

400HZ

5

https://dl.doubtnut.com/l/_6s0iYp8x48ad
https://dl.doubtnut.com/l/_mjETgxihiMNn


fork of frequency  . Find frequency of

the note emitted by this taut string .

Watch Video Solution

400HZ

16. Two tuning forks  and  when set

vibrating , give  beats per second. If a prong

of the fork  is �led, the beats are reduced to 

 per second . If a prong of the fork  is �led,

the beats are reduced to  per second .

Determine the original frequency of  , if that

of  is 

P Q

4

P

2 P

2

P

Q 250HZ

https://dl.doubtnut.com/l/_mjETgxihiMNn
https://dl.doubtnut.com/l/_Biuq2eVSwLlM


Watch Video Solution

17. A car approaching a crossing  at a speed

of  sounds a horn of frequency 

when  from the crossing . Speed of sound

in air is  . What frequency is heard by

an observer (at rest)  from the crossing

on the straight road which crosses car road at

right angles ?

Watch Video Solution

C

20m/s 500HZ

80m

330m/s

60m

https://dl.doubtnut.com/l/_Biuq2eVSwLlM
https://dl.doubtnut.com/l/_hNK7YWURpmpi


18. A siren emitting a sound of frequency

 moves away from you towards a cli�

at a speed of  .  

(a) What is the frequency of the sounds, you

hear coming directly from the sirven ? 

(b) What is the frequency of sounds you hear

re�ected o� the cli� . Speed of sound in air is

 ?

Watch Video Solution

1000HZ

10m/s

330m/s

https://dl.doubtnut.com/l/_IE8EjPeSM8tv


19. A whistle of frequency  rotates in a

circle of radius at a linear speed of  .

What is the lowest and highest frequency

heard by an observer a long distance away at

rest with respect to the centre of circle ? Take

speed of sound of sound in air as .

Can the apparent frequency be ever equal to

actual ?

Watch Video Solution

540HZ

2m 30m/s

330m/s

https://dl.doubtnut.com/l/_yet1Mv5yXdWU


Example Type 1

20. Two tuning forks with natural frequencies

 each move relative to a stationary

observer . One forks moves away from the

oberver while the other moves towards him at

the same speed . The observer hearts beats of

frequency  . Find the speed the of the

tuning fork (velocity of sound in air is

 .

Watch Video Solution

340HZ

3HZ

340m/s)

https://dl.doubtnut.com/l/_zhS9WkGmWn42


1. The �rst overtone of an open orgen pipe

beats with the �rst ouertone of a closed orgen

pipe with a beat frequency of  . The

fundamental frequency of the closed organ

pipe is  . Find the lengths of the pipes .

Speed of sound in air  .

Watch Video Solution

2.2HZ

110HZ

u = 330m/s

2. A vibrating string of certain length  under a

tension  resonates with a mode

l

T

https://dl.doubtnut.com/l/_U67e0XLMqjAE
https://dl.doubtnut.com/l/_8jqhP4GFNSoa


corresponding to the �rst overtone (third

harmonic ) of an air column of length 

inside a tube closed at one end. The string

also generates  with a tuning fork of

frequency  . Now when the tension of the

string is slightly increased the number of

beats reduces to  per second. Assuming the

velocity of sound in air to  , the

frequency  the tuning fork in  is  

(a)  

(b)  

(c )  

(d) 

75cm

4beats/s

n

2

340m/s

n HZ

344

336

117.3

109.3

https://dl.doubtnut.com/l/_8jqhP4GFNSoa


Watch Video Solution

3. Two identical straight wires are stretched so

as to products  when vibrating

simultaneously. On changing the tension

slightly in one of them, the beat frequency

remains unchanged. Denoting by  ,  the

higher and the lower initial tension in the

strings, then it could be said that that while

making the above changes in tension 

(a)  was decreased  

(b)  was decreased 

6beats/s

T2 T2

T2

T2

https://dl.doubtnut.com/l/_8jqhP4GFNSoa
https://dl.doubtnut.com/l/_UMxGI529zElg


(c)  was decreased  

(d) was decreased

Watch Video Solution

T1

T1

4. A sonometer wire under tension of 

uibrating in its fundamental mode is in

resonance with a uibrating tuning fork . The

uibrating portion of the sonemether wire has

a length of  and mass of  . The

uibrating tuning fork is now moved away from

the uibrating wire with a constant speed and

64N

10cm 1g

https://dl.doubtnut.com/l/_UMxGI529zElg
https://dl.doubtnut.com/l/_pX7RQcItneEe


Example Type 2

an observer standing near the sonometer

hears one beat per second . Calculate the

speed with which the tuning fork is moved , if

speed of sound in air is  .

Watch Video Solution

300m/s

1. A siren emitting a sound of frequency

 moves away from you towards a cli�

at a speed of  .  

1000HZ

10m/s

https://dl.doubtnut.com/l/_pX7RQcItneEe
https://dl.doubtnut.com/l/_XM6G9wIr9fG9


(a) What is the frequency of the sound you

hear coming directly from the sirven ? 

(b) What is the frequency of sounds you hear

re�ected o� the cli�b ? 

(c) What beat frequency would you hear ? Take

the speed of sound in air as  .

Watch Video Solution

330m/s

2. A sound wave of frequency  travels

horizontally to the right . It is te�ected from a

larger vertical plane surface moving to left

f

https://dl.doubtnut.com/l/_XM6G9wIr9fG9
https://dl.doubtnut.com/l/_8yP7A0TxZ6Lw


with a speed . the speed of sound in medium

is  

(a) The number of waves striking the surface

per second is   

(b) The wavelength of re�ected wave is

  

(c) The frequency of the re�ected wave is

  

(d) The number of beats heard by a stationary

listener to the left of the re�ecting surface is

Watch Video Solution

v

c

f(c + υ)

c

c(c − υ)

f(c + υ)

f((c + υ))

(c + υ)

υf

c − υ

https://dl.doubtnut.com/l/_8yP7A0TxZ6Lw


Type 2

1. A source of sound of frequency  is

approaching towards a wall with speed  .

Speed of sorce is  . Three obseruers  , 

and  are at di�erent locations as shows .

Find the beat frequency as obserued by three

f

υs

υ O1 O2

O3

https://dl.doubtnut.com/l/_8yP7A0TxZ6Lw
https://dl.doubtnut.com/l/_VWOz568rLjeM


Example Type 3

di�erent obseruers. 

View Text Solution

1. A tuning fork of  is used to produce

resonance in a resonance tube expertiment.

512HZ

https://dl.doubtnut.com/l/_VWOz568rLjeM
https://dl.doubtnut.com/l/_CozIqYamVcfH


The level of water at �rst resonance is 

and at second resonance is  . The error

in calculating velocity of sound is 

(a)   

(b)   

(c)   

(d) 

Watch Video Solution

30.7cm

63.2cm

204.1cm/s

110cm/s

58cm/s

280cm/s

2. In the experinment for the determinnation

of the speed of sound in air using the

https://dl.doubtnut.com/l/_CozIqYamVcfH
https://dl.doubtnut.com/l/_xLZDHGPPpIgs


resonance column method, the length of the

air column that resonates in the fu ndamental

mode , with a tuning fork is  . When this

length is changed to  , the same tuning

fork resonates with the �rst overtone.

Calculate the end correction. 

(a)  

(b)  

(c)  

(d) 

Watch Video Solution

0.1m

0.35m

0.012m

0.0025m

0.05m

0.024m

https://dl.doubtnut.com/l/_xLZDHGPPpIgs
https://dl.doubtnut.com/l/_1zNirEaHj81H


3. A student is performing the experiment of

resonance column. The diameter of the

column tube is  . The frequence of the

tuning fork is  . The air temperature is 

 in which the speed of sound is  .

The zero of �rst meter scale coincide with theb

top nend of the resonance column tube .

When the �rst resonance occurs, the reading

of the water level in the column is 

(a)  

(b)  

(c)  

(d) 

4cm

512HZ

38∘C 336m/s

14.0cm

15.2cm

16.4cm

17.6cm

https://dl.doubtnut.com/l/_1zNirEaHj81H


Example Type 4

Watch Video Solution

1. A source of frequency  is moving towards

the observer along the line  with a

constant velocity  as shown in �gure. Plot 

versus  graph . Where  is the changed

frequency observed by the observer. 

Watch Video Solution

f

SO

υs f'

t f'

https://dl.doubtnut.com/l/_1zNirEaHj81H
https://dl.doubtnut.com/l/_2MbBtUyYcKrT


2. A whistle emitting a sound of frequency

 is tied to a string of  length and

roated with an angular velocity of  in

the horizontal plane. Calculate the range of

frequencies heard by an observer stationed at

a larger distance from the whistle .(Speed of

sound =  .

Watch Video Solution

440hz 1.5m

20rad/s

330m/s)

https://dl.doubtnut.com/l/_2MbBtUyYcKrT
https://dl.doubtnut.com/l/_o5VfJ6LfKtn8


Type 5

1. Repeat example  if source does not

move along the line .  

View Text Solution

−11

SO

2. Three sound sources ,  and  have

frequencies ,  and , respectively.

A B C

400 401 402HZ

https://dl.doubtnut.com/l/_swW3t9aDmmCJ
https://dl.doubtnut.com/l/_mYUfioeqdbjm


Miscellaneous Examples

Cacluated the number of beats noted per

second.

View Text Solution

1. The water level in a vertical glass tube 

long can be adjusted to any position in the

tube .  tuning fork vibrating at  is held

just over the open top end of the tube . At

1.0m

A 660HZ

https://dl.doubtnut.com/l/_mYUfioeqdbjm
https://dl.doubtnut.com/l/_6HypjnxBidRC


what positions of the water level wil ther be in

resonance? Speed of sound is  .

Watch Video Solution

330m/s

2. A tube  long is closed at one end. A

stretched wire is placed near the open end.

The wire is  long and a mass of  . It

is held �xed at both ends and vibrates in its

fundamental mode. It sets the air column in

the tube into vibration at its fundamental

frequency by resonance. Find 

1.0m

0.3m 0.01kg

https://dl.doubtnut.com/l/_6HypjnxBidRC
https://dl.doubtnut.com/l/_Gbp0gRcJcWHw


(a) the frequency of oscillation of the air

column and 

(b) the tension in the wire. 

Speed of sound in air =  .

Watch Video Solution

330m/s

3. Two coherent narrow slits emitting sound of

wavelength  in the same phase are placed

parallet to each other at a small separation of

 . The sound is delected by maving a

delector on the screen at a distance

λ

2λ

https://dl.doubtnut.com/l/_Gbp0gRcJcWHw
https://dl.doubtnut.com/l/_6phSHgnzP92M


 from the slit  as shows in

�gure. Find the distance  such that the

intensity at  is equal to intensity at  .  

Watch Video Solution

D( > > λ) S1

y

P O

4. A �ghter plane moving in a vertical loop

with constant speed of radius  . The centerR

https://dl.doubtnut.com/l/_6phSHgnzP92M
https://dl.doubtnut.com/l/_7unzmadnQIw7


of the loop is as a height  directly overhead

of an observer standing on the ground. The

observer receives maximum frequency of the

sound produced by the plane when it is

nearest to him . Find the speed of the plane.

Velocity of sound in air is  .

Watch Video Solution

h

υ

5. A source of sound of frequency 

moves unifornly along a straight line with

velocity  times velocity of sound . An

1000HZ

0.8

https://dl.doubtnut.com/l/_7unzmadnQIw7
https://dl.doubtnut.com/l/_LEHmRm3W2Var


observer is located at a distance 

from this line. Find 

(a) the frequency of the sound at instant when

the source is closest to the observer. 

(b) the distance of the source when he

observer no change in the frequency.

Watch Video Solution

l = 250m

6. The air column in a pipe closed at one end is

made to vibrate in its second overtone by a

tuning fork of frequency . The speed of440Hz

https://dl.doubtnut.com/l/_LEHmRm3W2Var
https://dl.doubtnut.com/l/_aNsuK0zg9oWC


sound in air is . End corrections may

be neglected. Let  denote the mean

pressure at any point in the pipe, and  the

maximum amplitude of pressure variation. 

(a) What the length  of the air column. 

(b) What is the amplitude of pressure

variation at the middle of the column? 

( c ) What are the maximum and minimum

pressures at the open end of the pipe? 

(d) What are the maximum and minimum

pressures at the closed end of the pipe?

Watch Video Solution

330ms− 1

P0

ΔP

L

https://dl.doubtnut.com/l/_aNsuK0zg9oWC


7. At a distance  from a point source of

sound the loudness level is . Neglecting

the damping, �nd 

(a) the loundness at  from the source 

(b) the distance from the source at which

sound is not heard.

Watch Video Solution

20m

30dB

10m

8. A boat is travelling in a river with a speed

 along the stream �owing with a speed 10m/s

https://dl.doubtnut.com/l/_qNOZji6AST0x
https://dl.doubtnut.com/l/_ha3p12NGJE69


 . From this boat , a sound transmitter is

lowered into the river throught a rigid

support. The wavelength of the sound emitted

from the transmitter inside the water is

 . Aassume that attenuation of

sound in water and air is neglisible. 

(a) What will be the frequency delected by a

receiver kept inside the river downstream ? 

(b) The transmitter and the reciver are now

pulled up into air. The air is blowing with a

speed  in the direction opposite the

river stream. Determine the frequency of the

sound delected by the reciver. 

2m/s

14.45mm

5m/s

https://dl.doubtnut.com/l/_ha3p12NGJE69


Level 1 Assertion And Reason

(Temperature of the air and water =  ,

Density of river water =  , Bulk

modulus of the water =  , Gas

constant,  , Mean

molecular mass of air =  , 

 for air = 

Watch Video Solution

20∘C

103kg/m3

2.088 × 109Pa

R = 8.31J /mol − K

28.8 × 10− 3kg/mol

Cp /CV 1.4

https://dl.doubtnut.com/l/_ha3p12NGJE69


1. Assertion : A closed pipe and an open organ

pipe are of same length. Then, neither of their

frequencies can be same. 

Reason : In the above case fundamental

frequency of closed organ pipe will be two

times the fundamental frequency of open

organ pipe.

A. If both Asseration and Reason are true

an dthe Reason is correct explanation of

the Asseration.

https://dl.doubtnut.com/l/_ttgeujmweS8W


B. If both Asseration and Reason are true

but Reason is not the correct

explanation of Asseration.

C. If Asseration is true , but the Reason is

false.

D. If Asseration is false but the Reason is

true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ttgeujmweS8W
https://dl.doubtnut.com/l/_eLjW0LeNcXGW


2. Assertion : A sound source is approaching

towards a stationary observer along the tine

joining them. Then , apparent frequency to the

observer will go on increasing. 

Reason : If there is no relative motion between

source and observer , apparent frequency is

equal to the actual frequency.

A. If both Asseration and Reason are true

an dthe Reason is correct explanation of

the Asseration.

https://dl.doubtnut.com/l/_eLjW0LeNcXGW


B. If both Asseration and Reason are true

but Reason is not the correct

explanation of Asseration.

C. If Asseration is true , but the Reason is

false.

D. If Asseration is false but the Reason is

true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_eLjW0LeNcXGW
https://dl.doubtnut.com/l/_gDDptbaPuDgZ


3. Assertion : In longitudinal wave pressure is

maximum at a point where displacement is

zero . 

Reason : There is a phase di�erence of 

between  and  equation in

case of longitudinal wave.

A. If both Asseration and Reason are true

an dthe Reason is correct explanation of

the Asseration.

π

2

y(x, t) ΔP (x, t)

https://dl.doubtnut.com/l/_gDDptbaPuDgZ


B. If both Asseration and Reason are true

but Reason is not the correct

explanation of Asseration.

C. If Asseration is true , but the Reason is

false.

D. If Asseration is false but the Reason is

true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_gDDptbaPuDgZ
https://dl.doubtnut.com/l/_LLCk3gDJKUW7


4. Assertion : A train is approachinng towards

a hill . The driver of the train will hear beats. 

Reason : Apparent frequency of re�ected

sound observerd by driver will be more than

the frequency of direct sound observered by

him.

A. If both Asseration and Reason are true

an dthe Reason is correct explanation of

the Asseration.

https://dl.doubtnut.com/l/_LLCk3gDJKUW7


B. If both Asseration and Reason are true

but Reason is not the correct

explanation of Asseration.

C. If Asseration is true , but the Reason is

false.

D. If Asseration is false but the Reason is

true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_LLCk3gDJKUW7
https://dl.doubtnut.com/l/_An7QS0iJFdAu


5. Assertion : Sound level increases linearly

with intensity of sound. 

Reason : If intensity of sound is doubled,

sound level increases approximately  .

A. If both Asseration and Reason are true

an dthe Reason is correct explanation of

the Asseration.

B. If both Asseration and Reason are true

but Reason is not the correct

explanation of Asseration.

3dB

https://dl.doubtnut.com/l/_An7QS0iJFdAu


C. If Asseration is true , but the Reason is

false.

D. If Asseration is false but the Reason is

true.

Answer: D

Watch Video Solution

6. Assertion : Speed of sound in gass is

independent of pressure of gas. 

https://dl.doubtnut.com/l/_An7QS0iJFdAu
https://dl.doubtnut.com/l/_Ud9PXjmqvNgK


Reason : With increase in temperature of gas

speed of sound will increase.

A. If both Asseration and Reason are true

an dthe Reason is correct explanation of

the Asseration.

B. If both Asseration and Reason are true

but Reason is not the correct

explanation of Asseration.

C. If Asseration is true , but the Reason is

false.

https://dl.doubtnut.com/l/_Ud9PXjmqvNgK


D. If Asseration is false but the Reason is

true.

Answer: D

Watch Video Solution

7. Assertion : Beat frequency between two

tuning forks  and  is  . Frequency of 

is greater then the frequency of . When  is

loaded with wax, beat frequency may increase

or decrease. 

a B 4HZ A

B a

https://dl.doubtnut.com/l/_Ud9PXjmqvNgK
https://dl.doubtnut.com/l/_SGzarv0oJdT0


Reason : When a tuning fork is loaded with

wax, its frequency decreases.

A. If both Asseration and Reason are true

an dthe Reason is correct explanation of

the Asseration.

B. If both Asseration and Reason are true

but Reason is not the correct

explanation of Asseration.

C. If Asseration is true , but the Reason is

false.

https://dl.doubtnut.com/l/_SGzarv0oJdT0


D. If Asseration is false but the Reason is

true.

Answer: B

Watch Video Solution

8. Assertion : Two successive frequency of an

organ pipe are  and  . Then, this

pipe is a closed pipe. 

Reason : Fundamental frequency of this pipe is

.

450HZ 750HZ

150hZ

https://dl.doubtnut.com/l/_SGzarv0oJdT0
https://dl.doubtnut.com/l/_vzNSnOOSdlEs


A. If both Asseration and Reason are true

an dthe Reason is correct explanation of

the Asseration.

B. If both Asseration and Reason are true

but Reason is not the correct

explanation of Asseration.

C. If Asseration is true , but the Reason is

false.

D. If Asseration is false but the Reason is

true.

https://dl.doubtnut.com/l/_vzNSnOOSdlEs


Answer: B

Watch Video Solution

9. Assertion : Fundamental frequency of a

narrow pipe is more. 

Reason : According to laplace end correction if

radius of pipe is lass, frequency should be

more.

A. If both Asseration and Reason are true

an dthe Reason is correct explanation of

https://dl.doubtnut.com/l/_vzNSnOOSdlEs
https://dl.doubtnut.com/l/_sFIu0YLCtF2W


the Asseration.

B. If both Asseration and Reason are true

but Reason is not the correct

explanation of Asseration.

C. If Asseration is true , but the Reason is

false.

D. If Asseration is false but the Reason is

true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_sFIu0YLCtF2W


10. Assertion : In the experiment of �nding

speed of sound by resonance tube method, as

the level of water is lowered, wavelength

increases. 

Reason : By lowering the water level number

of loops increases.

A. If both Asseration and Reason are true

an dthe Reason is correct explanation of

the Asseration.

https://dl.doubtnut.com/l/_sFIu0YLCtF2W
https://dl.doubtnut.com/l/_YDBgnOkCf3nE


B. If both Asseration and Reason are true

but Reason is not the correct

explanation of Asseration.

C. If Asseration is true , but the Reason is

false.

D. If Asseration is false but the Reason is

true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_YDBgnOkCf3nE


Level 1 Objective

1. Velocity of sound in vacuum is

A. equal to 

B. grater then 

C. less then 

D. None of these

Answer: D

Watch Video Solution

330m/s

330m/s

330m/s

https://dl.doubtnut.com/l/_nTMViEN7go3P


2. Longitudinal waves are possible in

A. solids

B. liquids

C. gases

D. All of these

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ScSN2pt6xpgg


3. If the fundamental frequency of a pipe

closed at one is  . The frequency of a

pipe of the same dimension but open at both

ends will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

512HZ

1024hZ

512HZ

256HZ

128HZ

https://dl.doubtnut.com/l/_5jLJNiGsth6b


Watch Video Solution

4. The temperature at which the velocity of

sound in oxygen will be same as that of

nitrogen at  is

A. 

B. 

C. 

D. 

Answer: C

15∘C

112∘C

72∘C

56∘C

17∘C

https://dl.doubtnut.com/l/_5jLJNiGsth6b
https://dl.doubtnut.com/l/_ZyURhhfPLxub


Watch Video Solution

5. A closed organ pipe is excited to vibrate in

the third overtone. If is obertone that there

are

A. three nodes and three antinodes

B. three nodes and four antinodes

C. four nodes and three antinodes

D. four nodes and four antinodes

Answer: D

https://dl.doubtnut.com/l/_ZyURhhfPLxub
https://dl.doubtnut.com/l/_mRQ18eudXeR6


Watch Video Solution

6. When temperature is increases, the

frequency of organ pipe

A. increases

B. becreases

C. remains same

D. Nothing can be said

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_mRQ18eudXeR6
https://dl.doubtnut.com/l/_wS700xuPxhln


7. When a sound wave travels from water to air

, it

A. bends towards normal

B. bends away from normal

C. may bend in any direction

D. date insu�cient

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_wS700xuPxhln
https://dl.doubtnut.com/l/_suFL2gRUXs6I


8. A closed organ pipe and an open organ pipe

are tuned to the same fundamental frequency.

The ratio of their lengths is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 2

2: 1

1: 4

4: 1

https://dl.doubtnut.com/l/_suFL2gRUXs6I
https://dl.doubtnut.com/l/_XzBsSxsWSlKw


9. A sonometer wire under a tension of 

weight is in unsion with a tuning fork of

frequency  . To make the wire vibrate in

unsion with a tuning fork of frequency  ,

the tension should be altered by

A.  decreased

B.  increased

C.  decreased

D.  increased

10kg

320HZ

256hZ

3.6kg

3.6kg

6.4kg

6.4kg

https://dl.doubtnut.com/l/_XzBsSxsWSlKw
https://dl.doubtnut.com/l/_ouGMhfzoxCQb


Answer: A

Watch Video Solution

10. A tuning fork of frequency  is moving

towards a well with a velocity of  . If the

speed of sound is  , then the number

of beats heard per second by a stationary

observer lying between tuning fork and the

well is

A. 

256hZ

5m/s

330m/s

2

https://dl.doubtnut.com/l/_ouGMhfzoxCQb
https://dl.doubtnut.com/l/_iikCUf3l1SRl


B. 

C. zero

D. 

Answer: C

Watch Video Solution

4

8

11. Two sound waves of wavelength  and

 in a gas produce  beats in s. The

velocity of sound in the gas is

1m

1.01m 10 3

https://dl.doubtnut.com/l/_iikCUf3l1SRl
https://dl.doubtnut.com/l/_c31CcS5K7VV5


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

330m/s

337m/s

360m/s

300m/s

12. when a source is going away from a

stationary observer with the velocity equal to

that of sound in air , then the frequency heard

https://dl.doubtnut.com/l/_c31CcS5K7VV5
https://dl.doubtnut.com/l/_yrZHVFs1i9ZY


by observer is  times the original frequency .

The value of  is

A. 

B. 

C. 

D. No sound is heard

Answer: A

Watch Video Solution

n

n

0.5

0.25

1.0

https://dl.doubtnut.com/l/_yrZHVFs1i9ZY


13. When interference is produced by two

progressive waves of equal frequencies, then

the maximum intensity of the resulting sound

are  times the intensity of each of the

component waves. The value of  is

A. 

B. 

C. 

D. 

Answer: C

N

N

1

2

4

8

https://dl.doubtnut.com/l/_QLjULpHG1p4Y


Watch Video Solution

14. A tuning fork of frequency  is

sounded on a resonance tube . The �rst and

second resonances are obtined at  and

 . The velocity of sound is

A. 

B. 

C. 

D. 

500HZ

17cm

52cm

170m/s

350m/s

520m/s

850m/s

https://dl.doubtnut.com/l/_QLjULpHG1p4Y
https://dl.doubtnut.com/l/_Hf6yVHdWB5jb


Answer: B

Watch Video Solution

15. A vehicle , with a horn of frequency  is

moving with a velocity of  in a direction

prependicular to the straight line joining the

observer and the vehicle . The observer

perceives the sound to have a grequency

 . If the sound velocity in air is 

 , then

n

30m/s

(n + n1)

330m/s

https://dl.doubtnut.com/l/_Hf6yVHdWB5jb
https://dl.doubtnut.com/l/_PxLVoBRjoBzf


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n1 = 10n

n1 = 0

n1 = 0.1n

n1 = − 0.1n

16. How many frequencies below  of

natural oscillations of air column will be

1kHZ

https://dl.doubtnut.com/l/_PxLVoBRjoBzf
https://dl.doubtnut.com/l/_MgP9wkoQa5Z2


produced if a pipe of length  is closed at

one end? [ velocity of sound in air is ]

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1m

340m/s

3

6

4

8

https://dl.doubtnut.com/l/_MgP9wkoQa5Z2


17. a sound source emits frequency of 

when moving towards a rigid wall with speed

 and an observer is moving away from

with speed . Both source and observer

moves on a straight line which is

perpendicular to the wall. The number of

beatd per second heard by the observer will

be [speed of sound = ]

A. 

B. 

C. 

180hZ

5m/s

5m/s

335m/s

5beats/s

10beats/s

6beats/s

https://dl.doubtnut.com/l/_bcuBgW4dOMJw


D. 

Answer: A

Watch Video Solution

8beats/s

18. Two sound waves of wavelengths  and 

 produces  , the speed

of sound is

A. 

B. 

λ1

λ2(λ2 > λ1) nbeats/s

nλ1λ2

λ2 − λ1

n( − )
1

λ1

1

λ2

https://dl.doubtnut.com/l/_bcuBgW4dOMJw
https://dl.doubtnut.com/l/_FMBa99FGeYnd


C. 

D. 

Answer: A

Watch Video Solution

n(λ2 − λ1)

n(λ2 + λ1)

19. and  are three tuning forks.

Frequency of  is  . Beats produced by 

 and  are  and by  and  are  .

When a wax is put on  beat frequency

between  and  is  and between  and 

A, B C

A 350HZ

A B 5/s B C 4/s

A

A B 2HZ a

https://dl.doubtnut.com/l/_FMBa99FGeYnd
https://dl.doubtnut.com/l/_HRRiNzWqQXGi


 is  . Then, frequency of  and 

respectively , are

A. , 

B.  , 

C.  , 

D. , 

Answer: A::B::C::D

Watch Video Solution

C 6Hz B C

355HZ 349hZ

345HZ 341HZ

355HZ 341HZ

345HZ 349HZ

https://dl.doubtnut.com/l/_HRRiNzWqQXGi


20. The �rst resonance length of a resonance

tube is  and the second resonance

length is  . The third resonance length

of the tube will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

40cm

122cm

200cm

202cm

203cm

204cm

https://dl.doubtnut.com/l/_jroVSRoamYxZ


Watch Video Solution

21. Two identical wires are streched by the

same tension of  and each emits a note

of frequency  . If the tension in one wire

is increased by  , then the beat frequency is

A. 

B. 

C. 

D. None of these

100N

200HZ

1N

2HZ

HZ

1

2

1HZ

https://dl.doubtnut.com/l/_jroVSRoamYxZ
https://dl.doubtnut.com/l/_q4SsbIXAjab4


Answer: C

Watch Video Solution

22. A tuning fork of frequency  is excited

and held above a cylindrical tube of length

. It is slowly �lled with water. The

minimum height of water column required for

resonance to be �rst heard( Velocity of sound

) is.

A. 

340Hz

120cm

= 340ms− 1

25cm

https://dl.doubtnut.com/l/_q4SsbIXAjab4
https://dl.doubtnut.com/l/_QvN7LdI2RD80


B. 

C. 

D. 

Answer: D

Watch Video Solution

95cm

75cm

45cm

23. In a closed end pipe of length  ,

standing waves are set up corresponding to

the third overtone . What distance from the

105cm

https://dl.doubtnut.com/l/_QvN7LdI2RD80
https://dl.doubtnut.com/l/_hO9kZ18j5xwJ


closed end, amongst the following is a

pressure node?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

20cm

60cm

85cm

45cm

https://dl.doubtnut.com/l/_hO9kZ18j5xwJ


24. Oxygen is  times heavier than hydrogen.

At  equal volumn of hydrogen and

oxygen are mixed. The ratio of speed of sound

in the mixture to that in hydrogen is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

16

NTP

√8

√
1

8

√
2

17

√
32

17

https://dl.doubtnut.com/l/_UkE6GKc9WSDT


Watch Video Solution

25. A train is moving towards a stationary

observer. Which of the following curve best

represents the frequency recived by observer

 aas afunction of time?

A. `(#3DCP_V03_C19_E01_035_Q01.png"

width="30%">

B. `(#3DCP_V03_C19_E01_035_Q02.png"

width="30%">

f

https://dl.doubtnut.com/l/_UkE6GKc9WSDT
https://dl.doubtnut.com/l/_BZWnf4T0xmbZ


C. `(#3DCP_V03_C19_E01_035_Q03.png"

width="30%">

D. `(#3DCP_V03_C19_E01_035_Q04.png"

width="30%">

Answer: B

Watch Video Solution

26. A closed organ pipe and an open organ

pipe of same length produce  beats when

they are set into vibrations simultaneously. If

4

https://dl.doubtnut.com/l/_BZWnf4T0xmbZ
https://dl.doubtnut.com/l/_5VPCZ0i5cDoU


the length of each of them were twice their

initial lengths, the number of beats produced

will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2

4

1

8

https://dl.doubtnut.com/l/_5VPCZ0i5cDoU
https://dl.doubtnut.com/l/_75pjw07mc5hE


27. One train is approaching an observer at

rest and another train is receding from him

with the same velocity  . Both trains

blow whistles of same frequency of  .

The beat frequency in  as heard by

observer is (speed of sound in air = )

A. 

B. 

C. 

D. 

4m/s

243HZ

HZ

320m/s

10

6

4

1

https://dl.doubtnut.com/l/_75pjw07mc5hE


Answer: B

Watch Video Solution

28. Speed of sound in air is  . A pipe

closed at one end has a length of  and

there is another pipe open at both ends

having a length of  . Neglecting end

corrections, both the air columns in the pipes

can resonate for sound of frequency

A. 

320m/s

1m

1.6m

80HZ

https://dl.doubtnut.com/l/_75pjw07mc5hE
https://dl.doubtnut.com/l/_gCGX1NqJBPXE


B. 

C. 

D. 

Answer: D

Watch Video Solution

240hZ

320hZ

400HZ

29. Four sources of sound each of sound level

 are sounded together in phase , the

resultant intensity level will be 

10dB

(log10 2 = 0.3)

https://dl.doubtnut.com/l/_gCGX1NqJBPXE
https://dl.doubtnut.com/l/_pfUMssZgBrtI


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

40dB

26dB

22dB

13dB

30. A longitudinal sound wave given by

 (  is in  , x is

in metal and  is in second) is sent down a

p = 2.5 sin. (x − 600t)
π

2
p N /m2

t

https://dl.doubtnut.com/l/_pfUMssZgBrtI
https://dl.doubtnut.com/l/_BGA7ndxGquD8


closed a orgain pipe. If the pipe vibrates in its

second overtone, the length of the pipe is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6m

8m

5m

10m

https://dl.doubtnut.com/l/_BGA7ndxGquD8


31. Sound waves of frequency  fall

normally on perfectly re�ecting wall. The

distance from the wall at which the air

particles have the maximum amplitude of

vibration is (speed of sound in air = )

A. 

B. 

C. 

D. 

Answer: A

600HZ

330m/s

13.75cm

40. 25cm

70.5cm

60.75cm

https://dl.doubtnut.com/l/_DpAL3nbos29x


Watch Video Solution

32. The wavelength of two sound waves are

 and  , respectively . If the room

temprature is  , then the number of

beats producted by them is approximatelt 

(velocity of sound in air at )

A. 

B. 

C. 

49cm 50cm

30∘C

30∘C = 332m/s

6

10

13

https://dl.doubtnut.com/l/_DpAL3nbos29x
https://dl.doubtnut.com/l/_UcI93C6yIe2M


D. 

Answer: C

Watch Video Solution

18

33. Two persons  and  , each carring a

source of frequency  , are standing a

few metre apart. A starts moving towards 

with velocity  . If speed of sound is 

 , which of the following is true?

A B

300HZ

B

30m/s

300m/s

https://dl.doubtnut.com/l/_UcI93C6yIe2M
https://dl.doubtnut.com/l/_re1XZKhvEZWi


A. (a) Number of beats heard by  is

heigher than that heard by 

B. (b) The number of beats heard by  are

C. Both (a) and (b) are correct

D. Both (a) and (b) are wrong

Answer: D

Watch Video Solution

A

B

B

30HZ

https://dl.doubtnut.com/l/_re1XZKhvEZWi


34. A �xed source of sound emitting a certain

frequency appears as  when the observer is

approaching the source with  and  when

the observer recedes from the source with the

same speed. The frequency of source is

A. 

B. 

C. 

D. 

Answer: A

fa

υ0 fr

fr + fa

2

fr − fa

2

√fafr

2frfa
fa + fa

https://dl.doubtnut.com/l/_tusAZtKKQ1VX


Level 1 Subjective

Watch Video Solution

1. Dentermine the speed of sound waves in

water , and �nd the wavelength of a wave

having a frequency of  . Take 

.

A. 

B. 

242HZ

Bwater = 2 × 109Pa

5.84m

11.68m

https://dl.doubtnut.com/l/_tusAZtKKQ1VX
https://dl.doubtnut.com/l/_KlHW1iwRQHGY


C. 

D. none

Answer: A

Watch Video Solution

1414m

2. If the source and reciver are at rest realative

to each other but the wave medium is moving

realative to them, will the reciver delect

wavelength or frequency shift.

Watch Video Solution

https://dl.doubtnut.com/l/_KlHW1iwRQHGY
https://dl.doubtnut.com/l/_RmyODR2GUEcA


3. Using the fact that hydrogen gas consister

of diatomic molecules with

. Find the speed of sound

in hydrogen at  .

Watch Video Solution

M = 2kg/K − mol

27∘C

4. About how many times more intense will

the normal ear perceiver a sound of

 than one of  ?106W /m2 109W /m2

https://dl.doubtnut.com/l/_RmyODR2GUEcA
https://dl.doubtnut.com/l/_1rcvQeqP2M0j
https://dl.doubtnut.com/l/_MwEMj2eYM3qO


Watch Video Solution

5. A  source, an observer and a wind are

moving as shows in the �gure with respect to

the ground. What frequency is heard by

observer ? Take speed of sound in air =

 .  

  

Watch Video Solution

300HZ

340m/s

observer
←−−−−−−−

20m/ s
−−→
−−→

5m/s
source

−−−−−→
10m/ s

https://dl.doubtnut.com/l/_MwEMj2eYM3qO
https://dl.doubtnut.com/l/_ZRPRJ2a9cIxM


6. A person standing between two parallel hills

�res a gun. He hears the �rst echo after  s,

and a second echo after  s. If speed of sound

is  , Calculate the distance between

the hills. When will he hear the third echo?

Watch Video Solution

3

2
5

2

332m/s

7. Helium is a monatomic gas that has a

density of  at a pressure of 

of mercury and a temperature of  . Find

0.179kg/m3 76cm

0∘C

https://dl.doubtnut.com/l/_hhy3irHu9QWP
https://dl.doubtnut.com/l/_tjeSsbU6zVcM


the speed of compressional waves (sound) in

helium at this temperature and pressure.

Watch Video Solution

8. (a) In a liquid with density  ,

longitudinal waves frequency  are

found to have wavelength  . Calculate

the bulk modulus of the liquid. (b) A metal bar

with a length of  has density

 . Longitudinal sound waves take 

 s to travel from one end of the

1300kg/m3

400HZ

8.00m

1.50m

6400kg/m3

3.90 × 10− 4

https://dl.doubtnut.com/l/_tjeSsbU6zVcM
https://dl.doubtnut.com/l/_rlLLp7G5cZkV


bar to the other. What is young's modulus for

this metal?

Watch Video Solution

9. What must be the stress  in a

stretched wire of a material whose Young's

modulus is  for the speed of lonitudinal

waves equal to  times the speed of

transverese waves?

Watch Video Solution

(F /A)

Y

30

https://dl.doubtnut.com/l/_rlLLp7G5cZkV
https://dl.doubtnut.com/l/_HDo7KV8VH4Pv
https://dl.doubtnut.com/l/_lBkmfeiyTsl1


10. A gas is a mixture of two parts by volume

of hyprogen and part by volume of nitrogen at

. If the velocity of sound in hydrogen at 

 is  . Find the velocity of sound

in the gaseous mixure at .

Watch Video Solution

STP

0∘C 1300m/s

27∘C

11. The explosion of a �re cracker in the air at

the a heigth of  produced a  sound

level at ground below. What is the

40m 100dB

https://dl.doubtnut.com/l/_lBkmfeiyTsl1
https://dl.doubtnut.com/l/_FdROmhrSEVIe


instantaneous total radiated power?

Assuming that it radiates as a point source.

Watch Video Solution

12. (a) What is the intensity of a  sound ?

(b) If the sound level is  close to a

speaker that has an area of  . What is

the acoustic power output of the speaker?

Watch Video Solution

60dB

60dB

120cm2

https://dl.doubtnut.com/l/_FdROmhrSEVIe
https://dl.doubtnut.com/l/_AplsU7cKVSg1


13. (a) By what factor must the sound intensity

be increased the sound intensity level by

 ? (b) Explain why you do not need to

know the original sound intersity ?

Watch Video Solution

13.0dB

14. The speed of a certain compressional wave

in air at standard temperature and pressure is

 . A point source of frequency 

radiates energy uniformly in all directions at

330m/s 300HZ

https://dl.doubtnut.com/l/_4kH1SKtdras2
https://dl.doubtnut.com/l/_ZtkeWHMyXzRP


the rate of  Watt. (a) What is the intensity of

the wave at a distance of  from the

source? (b) What is the amplitude of the wave

there? [ Density of air at ]

A. 

B. 

C. 

D. none

Answer: B

Watch Video Solution

5

20m

STP = 1.29kg/m3

1.15 × 106m

1.15 × 10− 6m

1.15 × 10− 6cm

https://dl.doubtnut.com/l/_ZtkeWHMyXzRP


15. What is the amplitude of motion for the air

in the path of a  ,  sound wave?

Assume that  and 

.

Watch Video Solution

60dB 800HZ

ρair = 1.29kg/m3

υ = 330m/s

16. A rock band give rise to an average sound

level of  at a distance of  from the

center of the band . As an approximation ,

assume that the band radiates sound equally

102dB 20m

https://dl.doubtnut.com/l/_ZtkeWHMyXzRP
https://dl.doubtnut.com/l/_xOs2ENvR8l6o
https://dl.doubtnut.com/l/_6oTqMRY2ptAh


into a sphere. What is the sound power

output of the band?

Watch Video Solution

17. If it wave possible to generate a sinusoidal

 sound wave in air that has a

displacement amplitude of  . What

would be the sound level ? (Assume

 and 

Watch Video Solution

300HZ

0.200mm

υ = 330m/s ρair = 1.29kg/m3)

https://dl.doubtnut.com/l/_6oTqMRY2ptAh
https://dl.doubtnut.com/l/_eQi6NNxoz8ot
https://dl.doubtnut.com/l/_1iKNlpNECJem


18. (a) A longitudinal wave propagating in a

water-�lled pipe has intensity

 and frequency  .

Find the amplitude  and wavelength  of the

wave . Water has density  and bulk

modulus . (b) If the pipe is �lled

with air at pressure  Pa and density 

, What will be the amplitude  and

wavelength  of a longitudinal wave the same

intensity and frequency as in part (a) ? (c ) In

which �uid is the amplitude larger, water or

air? What is the ratio of the two amplitude ?

3.00 × 10− 6W /m2 3400HZ

A λ

1000kg/m3

2.18 × 109Pa

1.00 × 105

1.20kg/m3 A

λ

https://dl.doubtnut.com/l/_1iKNlpNECJem


Why is this ratio so di�erent from/ Conider air

as diatomic.

Watch Video Solution

19. For a person with normal hearing, the

faintest sound that can be heard at a

frequency of  has a pressure amplitude

of about  Pa . Calculate the

corresponding intensity and sound intensity

lavel at . (Assume  and 

).

400Hz

6.0 × 10− 5

20∘C υ = 330m/s

ρair = 1.29kg/m3

https://dl.doubtnut.com/l/_1iKNlpNECJem
https://dl.doubtnut.com/l/_Kygjoc8BCYKv


Watch Video Solution

20. �nd the fundamental frequency and the

frequency of the �rst two overtones of a pipe

 long. (a) If the pipe is open at both

ends. (b) If the pipe is closed at one end. Use

 .

Watch Video Solution

45.0cm

υ = 344m/s

21. Write the equation for the fundamental

standing sound waves in a tube that is open

https://dl.doubtnut.com/l/_Kygjoc8BCYKv
https://dl.doubtnut.com/l/_t5CehqdgbRKP
https://dl.doubtnut.com/l/_2fOQuQ1BKQYi


at both ends. If the tube is  long speed of

wave is  . Represent the amplitude of

the wave at an antinode by  .

Watch Video Solution

80cm

330m/s

A

22. A long glass tube is held vertically , dipping

into water, while a tuning fork of frequency

 is respeatedly struck and held over the

open end. Strong resonance is obtained, when

the length of the tube above the surface of

water is  and again , but not at any

512HZ

50cm 84cm

https://dl.doubtnut.com/l/_2fOQuQ1BKQYi
https://dl.doubtnut.com/l/_YJo7VR9MHhHv


intermediate point. Find the speed of sound of

sound in air and next length of the air column

for resonance.

Watch Video Solution

23. A wire of length  which has a mass of

 g oscillates in its second harmonic and sets

the air column in the tube to vibrations in its

funrations in its fundamental mode as shows

in �gure. Assuming the speed of sound in air

40cm

4

https://dl.doubtnut.com/l/_YJo7VR9MHhHv
https://dl.doubtnut.com/l/_94vHD7OFxMHN


as  . Find the tension in the wire. 340m/s

https://dl.doubtnut.com/l/_94vHD7OFxMHN


Watch Video Solution

24. In a resonance tube experiment to

determine the speed of sound in air, a pipe of

diameter  is used . The column in pipe

resonates with a tuning fork of frequency

 when the minimum length of the air

column is  . Find the speed in air column

at room temperature.

Watch Video Solution

5cm

480HZ

16cm

https://dl.doubtnut.com/l/_94vHD7OFxMHN
https://dl.doubtnut.com/l/_Yvt9veHvmgk2
https://dl.doubtnut.com/l/_OrmHWaIfcl5K


25. On a day when the speed is , the

fundamental frequency of a closed organ pipe

is  . (a) How long is this closed pipe? (b)

The second overtone of this pipe has the same

wavelength as the third harmonic of an open

pipe . How long is the open pipe ?

Watch Video Solution

345m/s

220HZ

26. A closed organ pipe is sounded near a

guitar, causing one of the string to vibrate

with large ampulitude . We vary the tension of

https://dl.doubtnut.com/l/_OrmHWaIfcl5K
https://dl.doubtnut.com/l/_4W7lqHUk3n1B


the string until we �nd the maximum

amplitude. The string is  aas long as the

closed pipe. If both the pipe and the string

vibrate at their fundamental frequency,

calculate the ratio of the wave speed on the

string to the speed of sound in air. s

Watch Video Solution

80 %

27. A police siren emits a sinusoidal wave with

frequency  . The speed of the

sound is . (a) Find the wavelength of

fS = 300Hz

340m/s

https://dl.doubtnut.com/l/_4W7lqHUk3n1B
https://dl.doubtnut.com/l/_OfklEYO3H0CB


the waves if siren is at rest in the air . (b) If the

siren is moving at , Find the

wavelength of the waves ahead of and behind

the source.

Watch Video Solution

30m/s

28. Two identical violin strings, when in true

and stretched with same tension , have a

fundamental frequency of . One of

the string is retuned by adjusting its tension .

When this is done,  beats per second are

440.0HZ

1.5

https://dl.doubtnut.com/l/_OfklEYO3H0CB
https://dl.doubtnut.com/l/_cta8HLlqLtxB


heard when both strings are plucked

simultaneously. (a) What are the possible

fundamental frequencies of the retuned

string? (b) by what fractional amount was the

string tension changed if it was (i) increased

(ii) decreased?

Watch Video Solution

29. A swimming duck paddles the water with

its feet once every  s, producing surface

waves with this period. The duck is moving at

1.6

https://dl.doubtnut.com/l/_cta8HLlqLtxB
https://dl.doubtnut.com/l/_uSoth7zoLPbV


constant speed in a pond where the speed of

surface waves is  , and the crests of

the waves ahead of the duck are spaced 

apart. (a) What is the duck's speed? (b) How

far apart are the crests behind the duck?

Watch Video Solution

0.32m/s

0.12m

30. A railroad train is travelling at  in

still air. The frequency of the note emitted by

the train whistle is  . What frequency is

heard by a passenger on a train moving in the

30.0m/s

262HZ

https://dl.doubtnut.com/l/_uSoth7zoLPbV
https://dl.doubtnut.com/l/_pmLJgL2LeQyt


opposite direction to the �rst at  and

(a) approaching the �rst? (b) receding from

the �rst? Speed of sound in air =  .

Watch Video Solution

18.0m/s

340m/s

31. A boy is walking away from a well at a

speed of  in a direction at right angles

to the wall. As he walks, he below a whistle

steadily. An observer towards whom the boy is

walking hears  beats per second. If the

1.0m/s

4.0

https://dl.doubtnut.com/l/_pmLJgL2LeQyt
https://dl.doubtnut.com/l/_X47Y237JI8Hq


speed of sound is  , what is the

frequency of the whistle?

Watch Video Solution

340m/s

32. A tuning fork  of unknows frequency

gives  beats in  seconds with another tuning

fork . When  runs towards a wall with a

speed of  it gives  beats per second

with its echo. On loading  with wax, it gives 

beats per second with  . What is the

P

7 2

Q Q

5m/s 5

P 5

Q

https://dl.doubtnut.com/l/_X47Y237JI8Hq
https://dl.doubtnut.com/l/_InbwmLJGG9tR


frequency of ? Assume speed of sound = 

 .

Watch Video Solution

P

332m/s

33. A stationary observer receives sonic

oscillations from two tuning forks one of

which approaches and the other recedes with

the same velocity. As this takes place, the

observer hears the beats of frequency

. Find the velocity of each tuning

fork if their oscillation frequency is

f = 2.0HZ

https://dl.doubtnut.com/l/_InbwmLJGG9tR
https://dl.doubtnut.com/l/_QfgG2iEdQP3O


 and the velocity of sound in air is

.

Watch Video Solution

fo = 680HZ

υ = 340m/s

34. Sound waves from a tuning fork  reacha

point  by two separate paths  and 

. When  is greater than  by 

, there is silence at . When the

di�erence is  the sound becomes loudest

at  and  there is silence again and so

on. Calculate the minimum frequency of the

A

P ABP

ACP ACP ABP

11.5cm p

23cm

P 34.5cm

https://dl.doubtnut.com/l/_QfgG2iEdQP3O
https://dl.doubtnut.com/l/_hmbk88zimdWj


fork if the velocity of sound is taken to be

.

Watch Video Solution

331.2m/s

35. Two loudspeakers  and  each emit

sounds of frequency  uniformly in all

directions.  has an acoustic output of 

 and  has  . 

and  vibrate in phase.Consider a point 

such that  and  . How

are the phases arriving at  related? What is

S1 S2

220HZ

S1

1.2 × 10− 3W S2 1.8 × 10− 3W S1

S2 P

S1P = 0.75m S2p = 3m

P

https://dl.doubtnut.com/l/_hmbk88zimdWj
https://dl.doubtnut.com/l/_eTrb4UiO2GXI


the intensity at  when both  and  are on

? Speed of sound in air is .

Watch Video Solution

P S1 S2

330m/s

36. A source of sound emitting waves at

 is placed in front of a vertical wall, at a

distance  from it. A detector is also placed

in front of the wall at the same distance from

it. Find the minimum distance between the

source and the detestor for which the

detector detects a maximum of sound. Take

360HZ

2m

https://dl.doubtnut.com/l/_eTrb4UiO2GXI
https://dl.doubtnut.com/l/_rU5DNYbdjuyK


speed of sound in air . Assume that

there is not phase change in re�ected wave. 

Watch Video Solution

= 360m/s

37. The atomic mass of iodine is . A

standing wave in iodine vapour at  has

127g/mol

400k

https://dl.doubtnut.com/l/_rU5DNYbdjuyK
https://dl.doubtnut.com/l/_5NzR5O36vQzb


nodes that are  apart when the

frequency is . At this temperature, is

iodine vapour monatomic or daiatomic.

Watch Video Solution

6: 77cm

1000HZ

38. A tuning fork whose natural frequency is

 is placed just above the open end of a

tube that contains water. The water is slowly

drained from the tube while the tuning fork

remains in place and is kapt vibrating. The

sound is found to be echanced when the air

440HZ

https://dl.doubtnut.com/l/_5NzR5O36vQzb
https://dl.doubtnut.com/l/_8hJ74iX6J5me


column is  long and when it is 

long . Find the speed of sound in air.

Watch Video Solution

60cm 100cm

39. A piano wire  vibrates at a fundamental

frequency of . A second identical wire 

produces  beats per second with it when the

tension in  is slightly increased. Find the

ratio of the tension in  to the tension in .

Watch Video Solution

A

600HZ B

6

A

A B

https://dl.doubtnut.com/l/_8hJ74iX6J5me
https://dl.doubtnut.com/l/_lHo5PJLTHjWg
https://dl.doubtnut.com/l/_UAUelPZg0QLs


40. A tuning fork of frequency 

produces  beats per second with a wire of

legth  vibrating in its fundamental mode.

The beat frequency decrease when the length

is slightly shortened. What could be the

minimum length by which the wire be

shortened so that it produces no beats with

the tuning fork?

Watch Video Solution

256HZ

4

25cm

https://dl.doubtnut.com/l/_UAUelPZg0QLs


41. Show that when the speed of the source

and the observer are small compared to the

speed of sound in the medium, the change in

frequency becomes independent of the fact

whether the source is moving or the observer.

Watch Video Solution

42. A sound source moves with a speed of

 relative to still air toward a stationary

listener. The frequency of sound is  and

80m/s

200HZ

https://dl.doubtnut.com/l/_qc1jceW1QWmT
https://dl.doubtnut.com/l/_WpSsdhnPz2Qw


speed of sound in air is . (a) Find the

wavelength of the sound between the source

and the listener. (b) Find the frequency heard

by the listener.

Watch Video Solution

340m/s

43. A railroad train is travelling at  in

still air. The frequency of the note emitted by

the node emitted by the locomotive whistle is

. What is the wavelength of the sound

waves : (a) in front of the locomotive? 

30m/s

500HZ

https://dl.doubtnut.com/l/_WpSsdhnPz2Qw
https://dl.doubtnut.com/l/_HiS3Ag0IU8lj


What is the frequency of the sound heard by a

stationary listener (b) behind the locomotive?

(c) in front of the locomotive ? 

Speed of sound in air . (d) behind the

locomotive ?

Watch Video Solution

344m/s

44. For a certain organ pipe, three successive

resonance frequencies are observer at , 

and  respectively. Taking the speed of

sound in air to be , (a) explain

425 595

765HZ

340m/s

https://dl.doubtnut.com/l/_HiS3Ag0IU8lj
https://dl.doubtnut.com/l/_zQuDWgfi6Amp


whether the pipe is closed at one or open at

boyh ends. (b) determine the fundamental

frequency and length of the pipe.

Watch Video Solution

45. Two tuning forks  and  sounded

together give  beats per second. With an air

resonance tube closed at one end, the two

forks give resonances when the two air

columns are  and  respectively.

Calculate the frequenciec of forks.

A B

8

32cm 33cm

https://dl.doubtnut.com/l/_zQuDWgfi6Amp
https://dl.doubtnut.com/l/_PrsUuRO57yTe


Subjective Questions

Watch Video Solution

1. A uniform tube of length  stands

vertically with its lower end dipping into water

. First two air column lengths above water are

, when the tube resonds to a vibrating

fork of frequency  . Find the lowest

frequency to the tube will respond when it is

open at both ends.

View Text Solution

60cm

15cm

500HZ

https://dl.doubtnut.com/l/_PrsUuRO57yTe
https://dl.doubtnut.com/l/_TIeELrx20L9e


Level 2 Single Correct

1. A plane weve of sound travelling in air is

incident upon a plane water surface. The angle

of incidence is . If velocity of sound in air

and water are  and , then

the wave undergoes

A. refraction only

B. re�ection only

60∘

330m/s 1400m/s

https://dl.doubtnut.com/l/_TIeELrx20L9e
https://dl.doubtnut.com/l/_TC3N83iLwIZ1


C. Both re�ection and refraction

D. neither re�ection nor refraction

Answer: B

Watch Video Solution

2. An organ pipe of long, open at

both ends is driver to third harmonic standing

wave. If the amplitude of pressure oscillation

is  of mean atmospheric pressure 

. The [Given, velocity of

(3.9π)m

1 %

[po = 105N /m2]

https://dl.doubtnut.com/l/_TC3N83iLwIZ1
https://dl.doubtnut.com/l/_9eTeHaLwHIrx


sound  and density of air 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= 200m/s

= 1.3kg/m3]

2.5cm

5cm

1cm

2cm

https://dl.doubtnut.com/l/_9eTeHaLwHIrx


3. A plance sound waves passes from medium

 into medium . The speed of sound in

medium  is  and in medium  is 

. The ratio of amplitude of the

transmitted waves to that of incident waves is

A. 

B. 

C. 

D. 

Answer: D

1 2

1 200m/s 2

100m/s

3

4

4
5

5

6

2

3

https://dl.doubtnut.com/l/_x0gGemAWQbsQ


Watch Video Solution

4. A sounding body emitting a frequency of

 is dropped from a height. During its

fall under gravity it crosses a balloon moving

upwards with a constant velocity of  one

second after it started to fall . The di�erence

in the frequency observer by the man in

balloon just before and just afer crossing the

body will be (velocity of sound , 

150HZ

2m/s

= 300m/s

g = 10m/s2)

https://dl.doubtnut.com/l/_x0gGemAWQbsQ
https://dl.doubtnut.com/l/_ZEo1QmE1Qbj3


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

12

6

8

4

5. A closed organ pipe has length . The air in

it is vibrating in third overtone with maximum

L

https://dl.doubtnut.com/l/_ZEo1QmE1Qbj3
https://dl.doubtnut.com/l/_tmDi1WKE5Puq


amplitude. The amplitude at distance  from

closed of the pipe is

A. 

B. 

C. 

D. Date insu�cient

Answer: B

Watch Video Solution

L

7

0

a

a

2

https://dl.doubtnut.com/l/_tmDi1WKE5Puq


6.  and  are two coherent sources of

sound having no intial phase di�erence. The

velocity of sound is . No maximum will

be formed on the line passing through  and

prependicular to the line joining  and . If

the frequency of both the sources is 

S1 S2

330m/s

S2

S1 S2

https://dl.doubtnut.com/l/_kYHinmwhOYix


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

330HZ

120HZ

100HZ

220HZ

7. A source is moving with constant speed

 towards a stationary observer

due east of the source. Wind is blowing at the

υs = 20m/s

https://dl.doubtnut.com/l/_kYHinmwhOYix
https://dl.doubtnut.com/l/_hO0OIiGzcrl0


speed of  at  north of east. The

source has frequency . Speed of sound 

. The frequency resgistered by the

observer is approximately

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

20m/s 60∘

500HZ

= 300m/s

541HZ

552HZ

534HZ

512HZ

https://dl.doubtnut.com/l/_hO0OIiGzcrl0


8. A car travelling towards a hill at 

sound its horn which a frequency . This

is heard in a second car travelling behind the

�rst car in the same direction with speed

. The sound can also be heard in the

second car by re�ections of sound the hill. The

beat frequency heard by the driver of the

sound car will be (speed of sound in air

A. 

10m/s

500HZ

20m/s

= 340m/s)

31HZ

https://dl.doubtnut.com/l/_hO0OIiGzcrl0
https://dl.doubtnut.com/l/_mIizGUgTz1fu


B. 

C. 

D. 

Answer: A

Watch Video Solution

24HZ

21HZ

34HZ

9. Two sounding bolies are producing

progressive waves given by 

and  where  is in second,

y1 = 2 sin(400πt)

y2 = sin(404πt) t

https://dl.doubtnut.com/l/_mIizGUgTz1fu
https://dl.doubtnut.com/l/_kn7h8rGIwHXJ


which superpose near the ears of a persion.

The person will hear

A.  with intensity ratio 

between maximum and minima

B.  with intensity ratio  between

maximum and minima

C.  with intensity ratio 

between maximum and minima

D.  with intensity ratio 

between maximum and minima

2beats/s 9/4

2beats/s 9

4beats/s 16

4beats/s 16/9

https://dl.doubtnut.com/l/_kn7h8rGIwHXJ


Answer: B

Watch Video Solution

10. The air in a closed tube  long is

vibrating with two nodes and two antinodes

and its temprature is . What is the

wavelength of the waves produced in air

outside the tube, when the temperature of air

is ?

A. 

34cm

51∘C

16∘C

42.8cm

https://dl.doubtnut.com/l/_kn7h8rGIwHXJ
https://dl.doubtnut.com/l/_ckodEz6utOEH


B. 

C. 

D. 

Answer: A

Watch Video Solution

68cm

17cm

102cm

11. A police car moving at , chase a

motoclist. The police man has horn at ,

While both of them move towards a stationary

siran of frequency . Calulate the speed

22m/s

176HZ

165HZ

https://dl.doubtnut.com/l/_ckodEz6utOEH
https://dl.doubtnut.com/l/_tI26ll6hP5LZ


of the motorcyclist, if he does not observer

any beats. (velocity of sound in air

 

A. 

B. 

C. zero

D. 

Answer: B

= 330m/s)

33m/s

22m/s

11m/s

https://dl.doubtnut.com/l/_tI26ll6hP5LZ


Watch Video Solution

12. A closed organ pipe resonates in its

fundamental mode at a frequency of 

with  in the pipe at a certain temperature. If

the pipe now contains  moles of  and 

moles of ozone, then what will be fundamental

frequency of same pipe at same temperature?

A. 

B. 

C. 

200HZ

O2

2 O2 3

268.23HZ

175.4HZ

149.45HZ

https://dl.doubtnut.com/l/_tI26ll6hP5LZ
https://dl.doubtnut.com/l/_7hWVdJwNb8ef


D. none of these

Answer: B

Watch Video Solution

13. A detector is released from rest over a

source of sound of frequency .

The frequency observer by the decector at

time  is plotted in the graph. The speed of

fo = 103HZ

t

https://dl.doubtnut.com/l/_7hWVdJwNb8ef
https://dl.doubtnut.com/l/_BrjHaogymJlp


sound in air  

A. 

B. 

C. 

D. 

Answer: C

(g = 10m/s2)

330m/s

350m/s

300m/s

310m/s

https://dl.doubtnut.com/l/_BrjHaogymJlp


Watch Video Solution

14. Sound waves are trqvelling along positive x

- direction. Displacement of particle at any

time  is as shows in �gure. Select the wrong

statement.

t

https://dl.doubtnut.com/l/_BrjHaogymJlp
https://dl.doubtnut.com/l/_nnnacWg9fR33


Single Correct Option

A. Particle located at  has its velocity in

negative  direction

B. Particle locted at  has zero velocity

C. Both (a) and (b) are correct

D. Both (a) and (b) are wrong

Answer: C

Watch Video Solution

E

x −

D

https://dl.doubtnut.com/l/_nnnacWg9fR33
https://dl.doubtnut.com/l/_0LbmKniOJni2


1. Most people interpret a  increase in

sound intensity level as a doubling in

loudness. By what factor must the sound

intensity be increase to double the loudness?

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

9.0dB

1m/s

2m/s

3m/s

4m/s

https://dl.doubtnut.com/l/_0LbmKniOJni2


Level 2 More Than One Correct

1. An air column in a pipe, when is closed at

one end, is in resonance with a vibrating

tuning fork of frequency . If 

, the length of the column in cm

is (are)

A. 

B. 

C. 

264HZ

υ = 330m/s

31.25

62.50

93.75

https://dl.doubtnut.com/l/_0LbmKniOJni2
https://dl.doubtnut.com/l/_pP5etTp8Qlkp


D. 

Answer: A::C

Watch Video Solution

125

2. Choose the correct options for longitudinal

wave

A. maximum pressure variation is 

B. maximum displacement variation is

BAK

ρAK

https://dl.doubtnut.com/l/_pP5etTp8Qlkp
https://dl.doubtnut.com/l/_M90bwAXSgCz0


C. pressure equation and displacement

equation are phase

D. all of the above

Answer: D

Watch Video Solution

3. Second overtons frequency of a pipe and

fourth harmonic frequency of an pipe are

same. Then, choose the correct options.

https://dl.doubtnut.com/l/_M90bwAXSgCz0
https://dl.doubtnut.com/l/_2FgL2vZsULRV


A. Fundamental frequency of closed pipe is

more than the fundamental frequency of

open pipe

B. First overtone frequency of closed pipe

is more than the �rst overtone

frequency of open pipe

C. Fifteenth harmonic frequency of closed

pipe is equal to twelfth harmonic

frequency of open pipe

https://dl.doubtnut.com/l/_2FgL2vZsULRV


D. Tenth haromic frequency of closed pipe

is equal to eigth harmonic fequency of

open pipe

Answer: B::C::D

Watch Video Solution

4. For fundamental frequency  of a closed

pipe, choose the correct options.

f

https://dl.doubtnut.com/l/_2FgL2vZsULRV
https://dl.doubtnut.com/l/_4cTapuMdlpFQ


A. If radius of pipe is increased,  will

decrease

B. If temperature is increased,  will

increase

C. If modecular mass of the gas �lled in the

pipe is increased,  will decrease.

D. If pressure of gas (�lled in the pipe) is

increased without change in

tempreature, will remain unchanged

Answer: A::B::C::D

f

f

f

f

https://dl.doubtnut.com/l/_4cTapuMdlpFQ


Watch Video Solution

5. A source is approaching towards an

observer with constant speed along the line

joining them. After crossing the observer,

source recedes from observer with same

speed. Let  is apparent frequency heard by

observer. Then,

A.  will keep on increasing during

approaching

f

f

https://dl.doubtnut.com/l/_4cTapuMdlpFQ
https://dl.doubtnut.com/l/_KhxXcynkcBJE


More Than One Correct Options

B.  will keep on decreasing during

receding

C.  will remain constant during

apporaching

D.  will remain constant during receding

Answer: C::D

Watch Video Solution

f

f

f

https://dl.doubtnut.com/l/_KhxXcynkcBJE
https://dl.doubtnut.com/l/_6mZmO4pxhhKo


Level 2 Comprehension Based

1. Which of the following is//are correct?

A. 

B. 

C. 

D. 

Answer: C::D

View Text Solution

https://dl.doubtnut.com/l/_6mZmO4pxhhKo


1. A man of mass  is runing on a plank of

mass  with speed of  relative to

plank as shows in the �gure (both were

initially at rest and velocity of man with

respect to ground any how remains constant).

Plank is placed on smooth horizontal surface.

The man, while runing, whistle with frequency

.  detected  placed on plank detects

frequency. The man jumps o� with same

velocity (w.r.t. to groung) from point  and

slides on the smooth horizontal surface

[Assume coe�cient of friction between man

50kg

150kg 8m/s

fo A (D)

D

https://dl.doubtnut.com/l/_FSLUUItuwNWQ


and horizontal is zero]. The speed of sound in

still medium is . Answer the following

questions on the basis of above situations. 

  

The frequency of sound detected by detector

, before man jumps of the plank is

A. 

B. 

C. 

330m/s

D

fo
332

324

fo
330

322

fo
328

336

https://dl.doubtnut.com/l/_FSLUUItuwNWQ


Comprehension Based Questions

D. 

Answer: A

Watch Video Solution

fo
330

338

1. A man of mass  is runing on a plank of

mass  with speed of  relative to

plank as shows in the �gure (both were

initially at rest and velocity of man with

50kg

150kg 8m/s

https://dl.doubtnut.com/l/_FSLUUItuwNWQ
https://dl.doubtnut.com/l/_bGaBHZxpWW4A


respect to ground any how remains constant).

Plank is placed on smooth horizontal surface.

The man, while runing, whistle with frequency

.  detected  placed on plank detects

frequency. The man jumps o� with same

velocity (w.r.t. to groung) from point  and

slides on the smooth horizontal surface

[Assume coe�cient of friction between man

and horizontal is zero]. The speed of sound in

still medium is . Answer the following

questions on the basis of above situations. 

fo A (D)

D

330m/s

https://dl.doubtnut.com/l/_bGaBHZxpWW4A


  

The frequency of sound detected by , after

man jumps o� the plank is

A. 

B. 

C. 

D. 

Answer: C

D

fo
332

324

fo
330

322

fo
328

336

fo
330

338

https://dl.doubtnut.com/l/_bGaBHZxpWW4A


View Text Solution

2. A man of mass  is runing on a plank of

mass  with speed of  relative to

plank as shows in the �gure (both were

initially at rest and velocity of man with

respect to ground any how remains constant).

Plank is placed on smooth horizontal surface.

The man, while runing, whistle with frequency

.  detected  placed on plank detects

frequency. The man jumps o� with same

velocity (w.r.t. to groung) from point  and

50kg

150kg 8m/s

fo A (D)

D

https://dl.doubtnut.com/l/_bGaBHZxpWW4A
https://dl.doubtnut.com/l/_74HqPsaE0vf5


slides on the smooth horizontal surface

[Assume coe�cient of friction between man

and horizontal is zero]. The speed of sound in

still medium is . Answer the following

questions on the basis of above situations. 

  

Choose the correct plot between the

frequency the frequency detected by detector

usrsus position of the man relative to

detector.

330m/s

https://dl.doubtnut.com/l/_74HqPsaE0vf5


Level 2 Subjective

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_74HqPsaE0vf5


1. A window whose area is  opens on a

street where the street noise results at the

window an intensity level of . How much

acoustic power energy from the street will it

collect in a day?

Watch Video Solution

2m2

60dB

2. A point  is located at a distance 

from a point source of sound of frequency

. The power of the source is .

A r = 1.5m

600HZ 0.8W

https://dl.doubtnut.com/l/_S0WBWO7DLFlg
https://dl.doubtnut.com/l/_O9zJBAOXs8js


Speed of sound in air is  and density

of air is . Find at the point , (a)

the pressure oscillation amplitude  (b)

the displacement oscillation amplitude .

Watch Video Solution

340m/s

1.29kg/m3 A

(Δp)m

A

3. A �ute which we treat as a pipe open at

both ends is  long. (a) What is the

fundamental frequency when all the holes are

covered? (b) How far from the mouthpieces

should a hole be uncovered for the

60cm

https://dl.doubtnut.com/l/_O9zJBAOXs8js
https://dl.doubtnut.com/l/_FgKn1X88Rn2r


fundamental frequency to be  ? Take

speed of sound in air as .

Watch Video Solution

330HZ

340m/s

4. A source  and a detector  high frequency

waves are a distance  apart on the ground.

The direct wave from  is found to be in phase

at  with the wave from  that is re�ected

from horizontal layer at an altitude . The

incident and re�ected rayes make the same

angle with the re�ecting layer. When the layer

S D

d

S

D S

H

https://dl.doubtnut.com/l/_FgKn1X88Rn2r
https://dl.doubtnut.com/l/_LQzgXFrK6O75


rises a distance , no signal is detected at  .

Negle ct absorption in the atmosphere and

�nd the relation between d,h,  and the

wavelength  of the waves.

Watch Video Solution

h D

H

λ

https://dl.doubtnut.com/l/_LQzgXFrK6O75


5. Two sound speakers are driver in phase by

an audio ampli�er at frequency . The

speed of sound is . The speakers are

on the - axis, one at  and the

other at  . A listener begins at 

 and walks along a line parallel to the  -

axis at a very large distance  away. 

(a) At what angle  (between the line from the

origin to the listener at the  - axis) will she

�rst hear a minimum sound intensity? 

(b) At what angle will she �rst hear a maximum

(afer ) sound intensity?  

600HZ

340m/s

y y = + 1.0m

y = − 1.0m

y = 0 y

x

θ

x

θ = o∘

https://dl.doubtnut.com/l/_NbBeXiLdCPu5


(c ) How many maxima can she possible hear if

she keeps walking in the same direction?

Watch Video Solution

6. Two speakers separeted by some distance

emit sound of the same frequency. At some

point  the intensity due to each speaker

separately is . The path di�erence from  to

one of the speakers is  greater than that

from  to the other speaker. What is the

intensity at  if  

P

Io P

λ
1

2

P

P

https://dl.doubtnut.com/l/_NbBeXiLdCPu5
https://dl.doubtnut.com/l/_pkSSuRtYkptq


(a) the speakers are coherent and in phase, 

(b) the speakers are incoherent, and 

(c ) the speakers are coherent but have a

phase di�erent of ?

Watch Video Solution

180∘

7. Two loudspeakers radiate in phase at 

. An observer sits at  from one speaker and

 from the other . The intensity level from

either speaker acting alone is . The speed

of sound is .  

170HZ

8m

11m

60dB

340m/s

https://dl.doubtnut.com/l/_pkSSuRtYkptq
https://dl.doubtnut.com/l/_Jtz2PXefxSpb


(a) Find the observer intensity when both

speakers are on together. 

(b) Find the observer intensity level when both

speakers are no together but one has its leads

reversed so that the speakers are  out of

phase. 

(c ) Find the observer intensity level when

both speakers are on and in phase but the

frequency is .

Watch Video Solution

180∘

85HZ

https://dl.doubtnut.com/l/_Jtz2PXefxSpb


8. Two identical speakers emit sound waves of

frequency  uniformly in all directions

with a total audio output of  each. The

speed of sound in air is . A point  is

a distance  from one speaker and 

from the other. 

(a) Finf the intensity  and  from rach

speaker at point  separately. 

(b) If the speakers are driven coherently and in

phase, what is the intensity at point ? 

(c ) If they driven coherently but of phase by

, what is the intensity at point ?  

680HZ

1mW

340m/s P

2.00m 3.00m

I1 I2

p

p

180∘ P

https://dl.doubtnut.com/l/_OEY5NjbTFeFR


(d) If the speakers are incoherent, what is the

intensity at point ?

Watch Video Solution

p

9. A train of length  is moving with a constant

speed  along a circular track of radius . The

engine of the train emits a sound of frequency

. Find the frequency heard by a guard at the

rear end of the train.

Watch Video Solution

l

υ R

f

https://dl.doubtnut.com/l/_OEY5NjbTFeFR
https://dl.doubtnut.com/l/_PIF7CfOV2kvv
https://dl.doubtnut.com/l/_oUtS7V2fvh6b


10. A  long organ pipe open at both ends is

driven to third harmonic standing wave. If the

ampulitude of pressure oscillations is  per

cent of mean atmospheric pressure

. Find the ampulited of

particle displacement and density oscillations.

Speed of sound  and density of

air .

Watch Video Solution

3m

1

(po = 105Nm2)

υ = 332m/s

ρ = 1.03kg/m3

https://dl.doubtnut.com/l/_oUtS7V2fvh6b


11. A siren creates a sound level of  at a

location  from the speaker. The siren is

powered by a batter that delivers a total

energy of . Assuming that the e�ciency

of siren is  , determine the total time the

siren can sound.

Watch Video Solution

60HZ

500m

1.0kJ

30 %

12. A cylinder of length  is divided by a thin

perfectly �exible diaphragm in the middle. It is

1m

https://dl.doubtnut.com/l/_xNdjXWYnLgi8
https://dl.doubtnut.com/l/_bk1i53P7uD2U


closed by similar �exible diaphragams at the

ends. The two chambers into which it is

divided contain hydrogen and oxygen. The two

diaphragms are set in vibrations of same

frequency. What is the minimum frequency of

these diaphragms for which the middle

diaphragm will be motionless? Velocity of

sound in hydrogen is  and that in

oxygen is .

Watch Video Solution

1100m/s

300m/s

https://dl.doubtnut.com/l/_bk1i53P7uD2U


13. A conveyor belt moves to the right with

speed . A very fast pieman puts

pies on the belt at a rate of  per minute and

they are recived at the other end by a pieeater.

(a) If the pieman is stationary �nd the spacing

 betweenthe pies and the frequency with

which they are recived by the stationary

pieeater. 

(b) the pieman now walks with speed

 towards the reciver while

continuing to put pies on the recived by the

stationary pieeater.

υ = 300m/s

20

x

30n/ min

https://dl.doubtnut.com/l/_sohhCV4mBMU8


Watch Video Solution

14. A point sound source is situated in a

medium of dulk modulus . An

observer standing at a distance from the

source writes down the equeation for the

wave as . Here 

and  are in meter and  is in second. The

maximum pressure ampulitude received to the

observer's ear is  pa, then �nd.  

(a) the density of the medium, 

(b) the displacement ampulitude  of the

1.6 × 105N /m2

10m

y = A sin(15πx − 6000πt) y

x t

(24π)

A

https://dl.doubtnut.com/l/_sohhCV4mBMU8
https://dl.doubtnut.com/l/_NWb2pyHajPyD


wave recived by the observer and 

(c ) the power of the sound source.

Watch Video Solution

15. Two sources of sound  vibrate at

same frequency and are in phase. The intensity

of sound detected at a point P as shown in the

�gure is  . (a) If  equals , what will be

the intensity of sound detected at this point if

one of the sources is switched o� ? (b) What

will be the answer of the previous part if

S1 and S2

I0 θ 45∘

https://dl.doubtnut.com/l/_NWb2pyHajPyD
https://dl.doubtnut.com/l/_3SzzQGVz3s3P


 ?  

Watch Video Solution

θ = 60∘

16. Two narrow cylindrical pipes  have

the same length. Pipe  is open at both ends

and is �lled with a monoatomic gas of molar

mass . Pipe  is open at one end and

closed at the other end, and is �lled with a

diatomic gas of molar mass . Both gases

are at the same temperature. 

A and B

A

MA B

MB

https://dl.doubtnut.com/l/_3SzzQGVz3s3P
https://dl.doubtnut.com/l/_9hDrLAliyI5z


(a) If the frequency of the second harmonic of

the fundamental mode in pipe  is equal to

the frequency of the third harmonic of the

fundamental mode in pipe , determine the

value of . 

(b) Now the open end of pipe  is also closed

(so that the pipe is closed at both ends). Find

the ratio of the fundamental frequency in pipe

 to that in pipe .

Watch Video Solution

A

B

MB /MB

B

A B

https://dl.doubtnut.com/l/_9hDrLAliyI5z


17. A boat is travelling in a river with a speed

. From this boat, a sound transmitter is

lowered into the river through a rigid support.

The wavelength of the sound emitted from the

transmitter inside the water is .

Assume that attenuation of sound in water

and air is negligible. 

(a) What will be the frequency detected by a

receiver kept inside the river downstream? 

(b) The transmitter and the receiver are now

pulled up into air. the air is blowing with a

speed  in the direction opposite the

2m/s

14.45mm

5m/s

https://dl.doubtnut.com/l/_l9vtRfrQ1hwj


river stream. Determine the frequency of the

sound detected by the receiver. 

(Temperature of the air and water = ,

Density of river water ,  

Bulk modulus of the water Pa,

gas constant ,  

Mean molecular mass of air

,  for air 

)

Watch Video Solution

20∘C

= 103kg/m3

= 2.088 × 109

R = 8.31J /mol − K

= 28.8 × 10− 3kg/mol CP /CV

= 1.4

https://dl.doubtnut.com/l/_l9vtRfrQ1hwj


18. A string  long and having a mass of

 is under tension. A pipe closed at one

end is  long. When the string is set

vibrating in its �rst overtone and the air in the

pipe in its fundamental frequency,  beats per

second are heard. It is observed that

decreasing the tension in the string decreases

beat frequency. If the speed of sound in air is

, �nd the tension in the string.

Watch Video Solution

25cm

2.5gm

40cm

8

320m/s

https://dl.doubtnut.com/l/_1j91yjCVBiy8
https://dl.doubtnut.com/l/_YLOictdxW3di


19. A source of sound of frequency 1000 Hz

moves to the right with a speed of 

relative to the ground. To its right there is a

re�ecting surface moving to the left with a

speed of  relative to the ground. Take the

speed of . Relative to the ground. Take

the speed of sound in air to be  and

�nd 

(a) The wavelength of the sound emitted in air

by the source, 

(b) the number of waves per second arriving at

the re�ecting surface, 

32
m

s

64
m

s

64
m

s

332
m

s

https://dl.doubtnut.com/l/_YLOictdxW3di


Exercise 19 1

(c ) The speed of the re�ected waves and 

(d) The wavelength of the re�ected waves.

Watch Video Solution

1. Calculate the bulk modulus of air from the

following data about a sound wave of

wavelength 35 cm travelling in air. The

pressure at a point varies between

 Pa and the particles of the(1.0 × 105 ± 14)

https://dl.doubtnut.com/l/_YLOictdxW3di
https://dl.doubtnut.com/l/_0NU0RkP82FeP


air vibrate in simple harmonic motion of

amplitude` 5.5 x 10^-5m.

Watch Video Solution

2. Find the minimum and maximum

wavelengths of sound in water that is in the

audible range (20-20000 Hz) for an average

human ear. Speed of sound in water

.

Watch Video Solution

= 1450ms− 1

https://dl.doubtnut.com/l/_0NU0RkP82FeP
https://dl.doubtnut.com/l/_eQEHKZ89uDZv
https://dl.doubtnut.com/l/_21WJfnd2poCj


3. A typical loud sound wave with a frequency

of  has a pressure amplitude of about 

Pa 

(a) At , the pressure is a maximum at

some point . What is the displacement at

that point at ?  

(b) What is the maximum value of the

displacement at any time and place/ Take the

density of air to be  and speed of

sound in air is .

Watch Video Solution

1KhZ 10

t = 0

X1

t = 0

1.29kg/m3

340m/s

https://dl.doubtnut.com/l/_21WJfnd2poCj
https://dl.doubtnut.com/l/_Zffv0m3iqqTb


Exercise 19 2

4. The pressure variation in a sound wave in

air is given by 

  

�nd the displacement amplitude. Density of air

.

Watch Video Solution

Δp = 12 sin(8.18X − 2700t + π/4)N /m2

= 1.29kg/m3

https://dl.doubtnut.com/l/_Zffv0m3iqqTb


1. At what temperature will the speed of sound

be double of its value at  ?

Watch Video Solution

0∘C

2. Calculate the di�erence in the speeds of

sound in air at ,  pressure of

mercury and ,  pressure of mercury.

The speed of sound in air at  is .

Watch Video Solution

−3∘ c 60cm

30∘ c 75cm

0∘C 332m/s

https://dl.doubtnut.com/l/_gz5CHxMxgCvu
https://dl.doubtnut.com/l/_ogs0fURY5wlt
https://dl.doubtnut.com/l/_Z3CncNfkENZs


3. In a liquid with density ,

lon�tudinal waves with frequency  are

found to have wavelength . Calculate the

bulk modulus of the liquid.

Watch Video Solution

900kg/m3

250HZ

8.0m

4. Calculate the speed of sound in oxygen at

.

Watch Video Solution

273K

https://dl.doubtnut.com/l/_Z3CncNfkENZs
https://dl.doubtnut.com/l/_Qzip5eGPdTHD


Exercise 19 3

1. A sound wave in air has a frequency of

 and a displacement ampulitude of 

. For this sound waves

calculate the (a) Pressure ampulitude (b)

intensity (c ) Sound intensity level (in dB) 

Speed of sound  and density of air 

.

Watch Video Solution

300HZ

6.0 × 10− 3mm

= 344m/s

= 1.2kg/m3

https://dl.doubtnut.com/l/_XkBOAJLfVhKt


2. Most people interpret a  increase in

sound intensity level as a doubling in

loudness. By what factor must the sound

intensity be increase to double the loudness?

Watch Video Solution

9.0dB

3. A baby's mouth is  from her father's

ear and  from her mother's ear. What is

the di�erence between the sound intensity

levels heard by the father and by the mother.

30cm

3.0m

https://dl.doubtnut.com/l/_5bTdILK2by4D
https://dl.doubtnut.com/l/_3FYGohloAiGf


Watch Video Solution

4. The faintest sound that can be heard has a

pressure ampulitude of about

 and the loudest that can be

heard without pain has a pressure ampulited

of about . Dentermine in each (a) the

intensity of the sound both in  and in 

 and (b) the ampulited of the oscillations if

the frequency is . Assume an air density

of  and a velocity of sound is 

.

2 × 10− 5N /m2

28N /m2

w/m2

dB

500HZ

1.29kg/m3

345m/s

https://dl.doubtnut.com/l/_3FYGohloAiGf
https://dl.doubtnut.com/l/_AlFd5M5wng0z


Exercise 19 4

Watch Video Solution

1. Two sound waves emerging from a source

reach a point simultaneously along two paths.

When the path di�erence is  or ,

then there is a silence at that point. If the

speed of sound in air be , then

calculate maximum possible frequency of the

source.

Watch Video Solution

12cm 36cm

330m/s

https://dl.doubtnut.com/l/_AlFd5M5wng0z
https://dl.doubtnut.com/l/_L2NAB4GOYnnI


Exercise 19 5

2. A wave of frequency  has a wave

velocity of .  

(a) Find the distance between two points

which are  out of phase.  

(b) Find the phase di�erence between two

displacement at a certain point at time 

apart.

Watch Video Solution

500Hz

350m/s

60 ∘

10− 3s

https://dl.doubtnut.com/l/_L2NAB4GOYnnI
https://dl.doubtnut.com/l/_XjFv4ln1fkJu


1. An open pipe is suddenly closed at one end

with the result that the frequency of third

harmonic of the closed pipe is found to be

higher by  then the fundamental

frequency of the open pipe. The fundamental

frequency of the open pipe is

Watch Video Solution

100Hz

2. An organ pipe  open at one end vibrating

in its �rst harmonic and another pipe  open

P1

P2

https://dl.doubtnut.com/l/_3JggKO7PQKfV
https://dl.doubtnut.com/l/_WX5jWKe5sDUT


at ends vibrating in its third harmonic are in

resonance with a given tuning fork. The ratio

of the length of  to that  is

Watch Video Solution

P1 P2

3. A tube, closed at one end and containing air,

produces, when excited, the fundamental note

of frequency . If the tube is open at

both ands the fundamental frequency that can

be excited is (in Hz)

Watch Video Solution

512Hz

https://dl.doubtnut.com/l/_WX5jWKe5sDUT
https://dl.doubtnut.com/l/_4idsDiGZbLo7


4. The fundamental frequency of a closed pipe

is .  

(a) Find the length of this pipe. 

(b) The second overtone of this pipe has the

same frequency as the third harmonic of an

open pipe. Find the length of this open pipe.

Take speed of sound in air .

Watch Video Solution

220HZ

345m/s

https://dl.doubtnut.com/l/_4idsDiGZbLo7
https://dl.doubtnut.com/l/_LrcjQn6hDSuS


Introductory Exercise

5. An organ pipe has two successive harmonics

with frequencies  and . The second

of sound in air is .  

(a) Is the an open or a closed pipe? 

(b) What two harmonics are three? 

(c ) What is the length of the pipe?

Watch Video Solution

400 560HZ

344m/s

https://dl.doubtnut.com/l/_IpIPAl0Max3B


Exercise 19 6

1. Standing sound waves are produced in a

pipe that is  long, open at one end, and

closed at th other. For the fundamental and

�rst two overtone, where along the pipe

(measured from the closed end) are 

(a) the displacemental antinodes 

(b) the pressure antinodes.

View Text Solution

0.8m

https://dl.doubtnut.com/l/_Xc0SLSwMkBSd
https://dl.doubtnut.com/l/_W4cxjYjftrwb


1. A tuning fork produces 4 beats per second

with another tuning fork of frequency 256 Hz.

The �rst one is now loaded with a little wax

and the beat frequency is found to increase to

6 per second. What was the original frequency

of the tuning fork ?

Watch Video Solution

2. A tuning fork of unknows frequency makes

three beats per second with a standard fork of

frequency . The beat frequency384HZ

https://dl.doubtnut.com/l/_W4cxjYjftrwb
https://dl.doubtnut.com/l/_uWDE8w7RjQFU


Exercise 19 7

decreases when a small piece of wax is put on

a prong of the �rst fork. What is the frequency

of this fork?

Watch Video Solution

1. A whistle giving out  approaches a

stationary observer at a speed of . The

frequency heard the observer (in ) is

(speed of sound )

450HZ

33m/s

HZ

= 330m/s

https://dl.doubtnut.com/l/_uWDE8w7RjQFU
https://dl.doubtnut.com/l/_295vAEaWNWaC


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

409

429

517

500

2. A train moves towards a stationary observer

with speed . The train sounds a whistle

and its frequency registered by the observer is

34m/s

https://dl.doubtnut.com/l/_295vAEaWNWaC
https://dl.doubtnut.com/l/_Mr587DEhChKV


. If the train's speed is reduced to ,

the frequency registered is . If the speed of

sound of , then the ratio is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution
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https://dl.doubtnut.com/l/_Mr587DEhChKV
https://dl.doubtnut.com/l/_vW4xnDjTXQFe


3. A siren placed at a railway platform is

emitting sound of frequency . A

passenger sitting in a moving train  records

a frequency of  while the train

approaches the siren. During his return

journey in a di�erent train  he records a

frequency of  while approaching the

same siren. the ratio the velocity of train  to

that of train  is

A. 

B. 

5kHz

A

5.5kHz

B

6.0kHz

B
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242/252

2

https://dl.doubtnut.com/l/_vW4xnDjTXQFe


C. 

D. 

Answer: B

Watch Video Solution

5/6

11/6

4. A train is moving on a straight track with

speed . It is blowing its whistle at the

frequency of . The percentage change

in the frequency heard by a person standing

20ms− 1

1000Hz

https://dl.doubtnut.com/l/_vW4xnDjTXQFe
https://dl.doubtnut.com/l/_lWJitVSVcgOf


near the track as the train passes him is

(speed of sound ) close to :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= 320ms− 1
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https://dl.doubtnut.com/l/_lWJitVSVcgOf

